Red Lined Copy of Substitute Specification 
APPARATUS AND METHOD FOR SENDING DATA OVER A COMMUNICATIONS 



NETWORK 

TECHNICAL FIELD 

[0001] The invention relates to communications networks in which a 
local area network (LAN) is connected to a wide area network (WAN) , 
via a plurality of communications links. 

BACKGROUND INFORMATION 
[0002] For domestic users it is conventional to access the Internet 
and the World Wide Web using dial-up connections over telephony links. 
There is an increase in the use of broadband connections, which are 
either provided, over cable TV networks or bv DSL over the PSTN, 
H f <^r, thtc-rf^ r*^ imiu iti*^ ^ir v ii^h it ni pi i t 

r 1 ^ ma ban f n<^ \ j on , ^ ^ ? Lh^r^^ a e o r 

^] X i r 1- u - 

1 Iiri iL Libtr^ 1 11 o j.iji:ibcn:i ..n^^ l_itxi^n r ii i the 
network operator , 

[0003] A ccording to a first aspect of the present invention there 
is provided a method of sending data over a communications network, 
the method comprising the steps of an originating terminal generating 
a request for a content server; the originating terminal dividing the 
request into a plurality of packets; the originating terminal 
distributing the plurality of packets to a first plurality of 
terminals over a first network; the first plurality of terminals 
transmitting packets received during step to a reconst itut ion server 
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located in a second network, the first plurality of terminals being 
connected to the second network by a second plurality of connections; 
the reconstitution server receiving the plurality of packets and 
sending the request to the content server . Additionally, the content 
server sending a plurality of content data packets to the 
reconstitution server in response to the request received previously; 
the reconstitution server distributing the plurality or content data 
packets to the first plurality of teriuinals over the second plurality 
of connections; the first plurality of terminals sending the plurality 
of content data packets to the originating terminal; and the 
originating terminal receiving the plurality of content data packets 
to re-create the content data. 

[0004] Preferably the plurality of packets are distributed to the 

first plurality of terminals in a round-robin basis. It is further 
preferred that the round-robin distribution of the plurality of 
packets is weighted and that the round-robin weighting is determined 
in accordance with the bandwidth of the connection between the 
terminal and the second network. 

[0005] According to a second aspect of the present invention there 
is provided a communications network comiprising; a first plurality of 
terminals, the terminals being connected by a first network and having 
a second plurality of connections to a second network, the second 
network comprising a reconstitution server ana a plurality of content 
servers, wherein, in use, an originating terminal generates a request 
for one of the content servers, divides the request into a plurality 
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of packets and distributes the plurality of packets between the first 
plurality of terminals via the first network, the plurality of packets 
are sent to the reconstitut ion server via the second plurality of 
connections, the reconstitut ion. server sending the plurality of 
packets to the content server. Furthermore, the content server sends 
content data to the reconstitution server, the reconstitution server 
divides the content data into a pl.urality of content data packets and 
distributes the plurality of content data packets between the first 
plurality of terminals over the second plurality of connections, the 
first plurality of terminals distributing the plurality of content 
data packets to the originating terminal; the originating terminal 
receiving the plurality of content data packets and re-creating the 
content data. 

[0006] The first plurality of terminals may be greater than the 
second plurality of connections or the first plurality of terminals 
may be less than the second plurality of connections. Each of the 
rirst plurality of terminals may comprise a list identifying the other 
active terminals. Each active terminal may periodically send a first 
status message to the other terminals to indicate that it is active. 

[0007] Furthermore, an. active terminal may send a second status 

message to the other terminals prior to becoming inactive. 

[0008] .According to a third aspect of the present invention there 

is provided, a reconstitution server, the server, in use, receiving a 
plurality of packets from a first plurality of terminals, and sending 
the request to a content server identified by a request. Preferably, 
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the server, in use, receives a plurality of content data packets from 
a content server in response to the request and distributes the 
plurality of content data packets between the first plurality of 
terminals. The reconstitution server may be in communication vjith the 
first plurality of terminals via a second, plurality of connections. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] A preferred embodiment of the invention vjIII now be 
described by way of illustration only and with respect to the 
accompanying drawings, in whichj_ 

[0010] Figure 1 shows a schematic depiction of a communications 

network according to the present invention; and 

[0011] Figure 2 shows schematic depiction of the implementation of 

Layered Service Providers (LSP) in a communications network according 
to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0012] Figure 1 show-s a schematic depiction of a comm.unications 

network according to the present invention, comprising LAN 100 and WAN 
200 . The LAN 100 cotriprises a plurality of LAN terminals 110a, 110b, 
110c,... each of which are connected to one or more other terminals 
110 by LAN connections 115- 

[0013] Furthermore, the LAN comprises one or more WAN connections 

120 that connect a LAN terminal to the WAN 200. The WAN 200 comprises 
one or more network access servers (NAS) 21Qa, 210b, reconstitution 
server 230 and a plurality of content servers 240. LAN terminal 110c 
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has a WAN connection 120 to both NAS 210a and 210b, whilst LAN 
terminal llOe has no WAN connection 120 and only a LAN connection 115, 
[0014] In operation, a LAN terminal 110 may communicate with one of 
the content servers using a plurality of the WAN connections, so as to 
provide increased bandwidth for the communication, 

[0015] Conventionally, the request to access a data resource stored 

on a content server comprises a number of packets and these packets 
are transmitted to the content server using the WAN connection 
associated with the terminal. 

[0016] Using a method according to the present invention, terminal 
110a distributes the request packets amongst the other LAN terminals, 
with the LAN terminals transmitting the request packets to the WAN via 
the WAN connections. The request packets are numbered sequentially and 
are routed, via the NAS 210 to the reconstitution server 230, where 
the request packets are sent to the appropriate content server 240. 
[0017] In response, the content server delivers the requested data 
resource in the form of a plurality of data resource packets to the 
reconstitution server. The data resource packets are then transmitted 
to the plurality of LAN terminals, via the respective NAS ; using the 
plurality of WAN connections. 

[0018] When the data resource packets are received by the LAN 

terminals the packets are forwarded to the LAN terminal that initially 
requested, the data where the data resource packets can be re-assembled 
in the correct order and the data resource accessed, by the terminal. 
Thus, the present invention enables a LAN terminal to aggregate the 
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plurality of WAN connections in order to provide a virtual connection 
having an increased bandwidth, 

[0019] It is preferred that the LAN terminals are connected via the 
LAN using the Internet Protocol. Any LAN transport medium may be used, 
including standard Ethernet cables, wireless LAN technology (such as 
802. llb/g or Bluetooth}, IP over electricity lines, etc. It is also 
preferred that each LA.N terminal has an active WAN link in addition to 
a LAN interface (it is possible to have one or more LAN terminals 
which do not have a WAN connection^ although this will have the effect 
of reducing the efficiency of the present invention as the ratio of 
LAN terminals to WAN connections will be reduced. Typically the WAN 
link will be a PSTN or ISDN dialup connection, with connectivity to 
the global Internet via any ISP. It should be understood, however, 
that other access technologies such as BSL, cable modems, satellite, 
etc. can also be shared using the method of the present invention. 
Typically the WAN will be the Internet, although it may be a corporate 
or academic WAN. The NAS will typically be operating protocols such as 
SLIP (Shared Line Internet Protocol) and/or PPP (Point to Point 
Protocol) to control the communications over the plurality of WAN 
connections . 

[0020] The LAN terminals typically comprise a standard PC running 
popular client applications such as e-mail, WWW browser, media 
streaming, network games, etc. Additional routing software is 
installed onto the LAN terminals which ensure that outgoing packets 
are re-directed to active LAN terminals. There are various ways of 
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accomplishing this including placing the network card into promiscuous 
mode, creatine a aefault roure ' or a piattorm specinc me"cnoG, sucn as 

il ris^t iv. (L ^ror 'l^c^ 3 _n n - i _ 

d b u t>f^d bf^lux it 1 J l f cr ur^ th rif'- js- Tt 

T 1 ^ u dt-rs-^u thc-^ 1 tc-ntiun ti d b •) ii], ^j^ -^fi '^^ 

u J t htr-r e it J -3 1 er , u h i I i ux n I 5 i c j 

Iiilijn ^-c n 

[0021] F 7 ) h -f U 1 - J * e If p -f e 

f I ^~ 1 h T ^r^ J A) J - r J - J - i i 

d 1 oi _n lo on - irp i^ jl 1_ ^ ^ - .12 n 1 ho ^ t 

1 I <. 1_- ^ P x-^ -.t:!^ It T:ir-nl c 1 hi^n ^ c _nc ^i r- -xti Li jl^ if 
Lne packet is destmea for a locai nost, then tne packet is allowed i:o 

p ni ifiod ^1 th-^ t tac i^ t -.n *■ ^ p ^k t _ d ti d 

s th<^ ''tc'- ti dti HI a d he n •) d jf^d th«c- -jr j n J 

1 f^n ^ ^ J) "Til- i i p r t 1 ^ x pf^n - 1 

p 1 i J i Tl p J It- L <r-rri cLh^r-r i pj \ 

routea to a remore or local host usma known methods, sucn as 
examining rne i^aN cara ' s nose mask. 
[00221 i i 

- jt nt^ <^ J it i h ] t-rri j i > - i Jj f 

1 hoi ^Al oiri'^'i,. 1 _ L Li -4.1 till L_ Lifio 

th 1 11 1 i_ i'^ 1 lo HI'" ^ ^ ^ ^ €^ iL iL 1 ho I. 

still active by periodically transmitting an"ACTiyE"message . If a LAN 
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terminal is to be shut down, i. e. the terminal is being switched off 
then a"SHUT DOWN"message will be transmitted. 

[0023] In the event that a LAN terminal goes down unexpectedly e. 
g. power is lost, then the other LAN terminals and the reconstitution 
server can infer that a LAN terminal is no longer active by the 
failure to receive"ACTiyE"messages . 

[0024] If a LAN terminal fails to transmit an"ACTIVE"messaGe for a 

predetermined period of time then it will be removed from the table of 
active LAN terminals, which is used to determine which terminals 
packets may be sent to. If a LAN terminal has shut down unexpectedly 
and other LAN terminals are still sending packets to it then there is 
no way to recover this situation. To the applications generating a 
request packet it will appear as if there was network congestion and 
the packets were dropped. If the application uses a reliable transport 
such as TCP then lost packets will be automatically recovered. 
[0025] The LAN terminals status messages may be sent using unicast 
(typically UDP) messages to each of the other LAN terminals, however 
since LANs are generally a shared media, a more efficient means of 
accoraplishing this is by sending multicast or broadcast messages. It 
is preferred for the LAN terminals to send status messages to the 
reconstitution server using UDP or TCP. In a preferred embodiment, a 
LA.N terminal can be interred to be active if it is still sending 
packets for forwarding and thus there is no requirement for LAN 
terminals to send, status messages if they are currently sending 
packets. 
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[0026] 



LAN ternn.nal 
IP address 


Port Nuir:ber 


Missed 
Announces 


weight 


10. 0, 1. 3 


7654 


0 


1 


10.0. 1. 4 


7654 


5 


1 


10.0. 1. 5 


4567 


2 


3 



Table 1. 



[0027] Table 1 shows a typical LAN terminal router list. As well as 
listing the IP address of active LAN terminals a port number is also 
advertised. This allows a single LAN tenninal to run multiple 
instances of the router software e. g. a single coinputer could have 8 
phone lines and modems connected to it. 

[0028] LAN terminals allocate one port which other LAN terminals 
send packets to, and may possibly allocate a further port for packets 
being received from the reconstitution server. 
[0029] When a LAN terminal sends requests to the other LAN 
terminals, the request may be sent using a simple round-robin 
technique. While this is simple to implement, it may not be 
particularly efficient if the different LAN terminals are have WAN 
connections that have significantly different bandwidth capacities . 
[0030] Ac c o r d i n q to a preferred embodiment of the present invention 
all LAN terminals have an associated weighting value which signifies 
the capacity of the WAN connection to route packets to the WAN. For 
example a 28.8kbps modem might have a weighting of 1, a 56kbps modem a 
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weighting of 2, a dual ISBN dialup a weighting of 4, 500kbps ADSL a 
weighting of 18, etc. 

[0031] These weightings are used to determine the LAN terminals to 
which packets vjill be routed. For example, if LAN terminal A has a 
56kbps connection, LAN terminal B has a 28. 8kbps connection and LAN 
terminal C has a 56kbps connection and the reconstitution server wants 
to send a 5 packet response, it would balance the responses across the 
3 LA.N terminals as follovo's: A, B, C, A, C, 

[0032] The LAN termdnals may have different weightings for upstream. 

and downstream transmissions as many access methods do not have 
symmetrical upstream and downstream bandwidths . 

[0033] V^Jeightings can either be set manually by a user (or the 
network administrator) or can be worked out automatically by 
monitoring the throughput associated with various upstream and 
downstream data transfers_^ 

[0034] When a LAN terminal receives a packet from one of the other 

LAN terminals it verifies that the packet is valid, e. g. the 
checksums are correct, and if not the packet is dropped . If the packet 
is valid, the packet header is modified whereby the new source IP 
address and port are that of the LAN terminal's and the new 
destination address is that of the reconstitution server . 
[0035] On LAN terminal start-up, the terminal contacts a 
reconstitution server in order to log onto the server (some form of 
terminal identification and authentication may be required) . The 
reconstitution server will inform the LAN terminal which port it 
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should communicate on and information is stored as an additional field 
in the active LAN terminal list held on the reconstitution server. The 
LAN terminal will use this port to communicate with the reconstitution 
server until the reconstitution server advises of an update. 
[0036] As well as modifying the packet header, the LAN terminal 
needs to append the IP address of the originating LAN terminal to the 
packet, adding 4 additional bytes to the payload. This Is in addition 
to the 6 payload bytes already added recording the content server IP 
address and port when the LSP layer forwarded, the packet. The port 
number of the originating LAN terminal does not need to be 
encapsulated in the payload as the outgoing port of this packet will 
be set to have the same value. 

[0037] W hen the reconstitution server receives an IP packet from a 

LAN terminal, it checks that the sender is authorised to use the 
service. It then creates a dedicated output port that is associated 
with the IP address and port of the originating LAN terminal . It then 
knows that any responses received on that dedicated port are destined 
for the particular IP address and port-r— _^ 



Dedicated Port 


54725 


Source IP 


10.0. 1.1 


Source Port 


5173 


LAN identifier 


15 


Last used timestamp 


2135325385 


Tab 


Le 2 
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[0038] The reconstitution server maintains a table or Lhe 

dedicated output ports, and what hosts they map to {see Table 2) - If 
an incoming dedicated port is not used for a pre-determined period, 
for example 5 minutes , then the port is made available again for re- 
use as it is assumed that there is no further traffic coming. When the 
port is used, that last used ' timestamp is updated, where the timestarrvp 
is stored in 3 2 bit UTC time format (UTC represents the number of 
milliseconds since 1st January 1970) . When a packet is received, 
containing an IF address and port number for an originating LA.N 
terminal that are not currently represented, in the table a new port 
entry is made. 

[0039] The reconstitution server then sends the packet to the TP 
address and port of the content server from the dedicated port 

(specifying its own IP address as the source IP address for the hop), 
after stripping out the 10 bytes added to the payload as they are no 
longer needed. When the content server responds it will send its 
response to the dedicated port at the reconstitution server . The 
reconstitution server determines which LAN the packets are destined 
for and. performs a weighted, round-robin decision to determine which of 
the LAN terminals the packets should be sent to. Before the packets 
are sent the IP address of the content server and the IP address and 
port numbers or the originating LA.N terminal are appended to the 
packet payload so that the originating LAN terminal can re-create the 
intended packet header. The content server's port number can be 
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inferred by setting the outgoing port number to the same-thus saving 2 
bytes pavioad overheaa. 

[0040] V - Lht L^nI L t:i n 1 It oi x 

aadress/port numbers, it then re-creates the neader tnat the 
oriGinating i^aN Leriuinar expects to see, ny repracmq tne 

r i ^ d i r 1: ""t^f I s k ] 

ff 1 Irit r d'^ <^ nui n^, d tJ^ 

p 1 c-t ■> \ ■> \ ^ "iox \ d\ \ m J j^^r^r u ml * 
[004a J n 1 r 3 ^ 

]. rt c-d T <^ tr n 1 t wd ^ a i a ui^Ji i h<^r s f 

its inherent iitriitat ions such as outgoing initiar.ed. data transfers are 

1 1 , a i '^x ? 1 n ale^ ?La a ■>t'^ ■> a e n^ 

-It^ J 1 I i 1 i nc «^\ e r 

i 1 i r^n I X 1 lo Q^n i L ) tridl 1 h L 
services from working. 

[0042] An example of packet routing is given in Appendices A-D 

below. A UDP client-server application called AddltUp'is assumed^ in 
which the client sends three packets each containing a number. The 
server responds by echoing the negative of the number back to the 

client. When the server receives the third number, it adds all three 
nuinbers up and sends back a fourth packet containing the summation of 
the three numbers. 

[0043] The LAN terminal IP address is 10.0. 1.1 and uses port 8111 

for incoming and outgoing traffic for that application. The content 

-13- 

BOURQUE AND ASSOCIATES, PA 

(603)623-5111 

DUMMETT-043XX 



Red Lined Copy of Substitute Specification 
server's IP address is 132,146. 15,101 and uses port 7111 for incoming 
and outgoing traffic for that application, 

[0044] The LAN housing the LAN terminal has identity 15 and has 
been given the port 10015 on the reconstitution server for incoming 
traffic. The reconstitution server's IP address is 200.101. 55.1 The 
reconstitution server and the originating LAN terminal know that the 
following LAN terminals are currently active on LAN 15: 
[0045] 



IP Address 


Port 


Missed 
Announces 


Weight 


10.0. 1. 3 


7654 




1 


10.0. 1. 4 


4 56 7 


2 





[0046] The present invention will work even if the LAN terminals 

use different ISPs to connect to the internet. However, if all LAN 



terminals use the same ISP and the ISP deploys a reconstitution server 
on their network, the amount of overall backbone traffic is reduced as 



there is less traversing of backbone networks. In addition the data 
flow will be more predictable, increasing the quality of some services 



such as media streaming, as packets routed via the networks of a 
number of ISPs may take radically different paths across the Internet, 



and this can be a cause of packec jitter. 



[0047] Extensive research has shown that single user internet 
connections are typically left unused. 90% to 95% of the time as users. 
Therefore it is unlikely that there would be much local contention 
problem. Additional policy enforcement can easily be added to ensure a 
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single user within the community does not use a disproportionate 
amount of the shared bandwidth. 

[0048] W ith shared network connectivity it is possible for users to 
utilise their phone line for voice calls etc. whilst still using the 
Internet (via the collective connections) , Normally a user has to 
disconnect from the Internet to use their phone line for calls. The 
same principles can be applied to non-IP networking technologies such 
as AppleTalk, 

[0049] It is envisaged that the invention is suitable for use in 
communities in which it is not possible, for economic or technological 
reasons, to provide broadband services such as DSL or cable internet 
links. By aggregating a number of PSTN and/or ISDN links it is 
possible to provide users with a greater bandwidth, that with a 
sufficient number of users may approach or exceed that provided by 
DSL. The invention may also be used to aggregate broadband connections 
to provide a connection having further increased bandwidth. Groups of 
LAN terminals may be organised into a community that share a number of 
WAN connections. It is possible that a single LAN may comprise more 
than one such community of LAN terminals and that a LAN terminal may 
be a concurrent member of more than one community of LAN terminals. 
[0050] The invention may also be implemented within offices and 
campuses, etc, , as telephone lines can be used for data services when 
not being used for voice services. The use of the phone lines may 
replace or complement a dedicated Internet connection. ISDN would be 
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ideal for such an application as it has a quick setup/tear down 
process . 
[0051] 

APPENDIX A 



Packet 1 



AGdItJp Client 
bena ' 44 ' 


Destination: 132. 146. 15,101 port 
7111 Pavload: 4 4 


^_^r rirx'- „n ir ^ r 
1 ist 


Source: 10, 0, 1.1 port 3111 
Destination: 10,0. 1.3 port 7654 
Payload: 44 


Lermmal forwaras to 
Ftr^v. ''uu^. ' ... on se^ 'i'l^r 


Source: 10. 0, 1.3 port 8111 
Destination: 200.101. 55.1 port 
10015 

Payload: 44 

(132.146. 15.101, 7111,10. 0.1. 1) 


r f n c,^:. ^ 
allocates dedicated port 

i , u ^ ^ 0 \ ' 
8111 


Source: 200.101. 55.1 port 20001 

port 7111 
Payload: 44 


AadiT:ap server ecnoes back 
rne negative number. 


Source: 132.146. 15.101 port 
7111 

Destination: 200.101. 55.1 port 
20001 

Payload: --44 


T ^ J in 1 
looks UP the aeaicatea pori: 
^ a i t^n - pa ^eL 
■:o the next round-robm nAN 

IG.G. 1.4) 


Source: 200,101, 55,1 port 8111 
Destination : 10.0. 1.4 port 4567 
Payload: -44 


^ r ^-t 1 ^ n u 1 J 
heaaer ana for war as to the 
1 L J at J A ^1" J J a 


Source: 132.146. 15.101 port 
7111 

Destination : 10.0. 1.1 port 8111 
Payload: -4 4 



[0052] 

APPENDIX B 



Packet 2 
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.AddltUp Client 




10,0. 




port 8111 


Send ' 5 ' 


Destinat 
port 711 
Payload: 


ion : 
5 


1 j2 


.146. 15. 101 


^ti-^r £cncc-^o 


Source : 


10.0. 




port 811i 


K rn Lr^ ] I [i_nc 1 1 


Destinat 




10.0 


. 1.4 port 456 7 


a cr. i ve i isr. , 


Payload: 


5 








(132 .146 


. 15. 


101, 


7111 ) 


ijAN terramai lorwaras to 


Source : 


10 . C 


, 1 . 


4 port fslll 


Ftr-v-on . or s-^^ <^r 


Destinat 

i 0 0 1 5 
r'ayload: 


ion: 
5 


2 00 . 


iOl, bo.i port 




( 132 . 146 


. 15 . 


101, 




r ^- r ^ f^l lie 


Source: 


200 . : 


01 - 


bs.l port 20001 


already allocated dedicated 


Destinat 






.146. lb. 101 


/ 


port 711 








1 0 . t; , 1 . i / d 1 i 1 


Payload 








AadiLLfp server ecnoes back 


Source : 


132 . 






c nt^qa' ^ r urV^^r^r 


7 1 i 1 










Destinat 


^on: 


2 00 . 


101. 55.1 port 




2000 i 










Payload 


: ■- -5 






The reconstitution server 


Source: 


2 00 ,: 


01 . 


55.1 port 8111 


looks up the dedicated port 


Destinat 


xon: 


10 , 0 


. 1.3 port 765 4 


entry and sends the packet 


i-'ayloaci : 








to the next round-robin LAN 


(132. 14 


0 . i: 


.101 


, / 1 ^ i. , 1 0 . u . i. . 


terrrd.nal on LAN 15 (happens 


1 ) 








t o be 10.0. 1.3) 










The LAN terminal receives 










t h e p a c k e t r e c o n s t r u c t s t h e 










header and forwards to the 


Destinat 






. 1.1 port 8111 


originating LAN terminal. 
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[0053] 

APPENDIX C 



Packet 3 



AddltUp Client. 
Send 18' 


Destination : 132,146, 15,101 port 

7111 

Payload: 18 


i^bP mtercepcs . Sends to 
n^-/t T VJ te-n nal 


Source: 10.0. 1.1 port 8111 
Destination : 10.0. 1.3 port 7654 
Payload: 18 (132.146. 15.101, 

, 


. f^i J J t - ^ vir^r^^h * o 
reconst ii:ut ion server 


source: iO.U. 1.3 poru bill 
Destination: 200.101. 55.1 »ort 
10015 

Payload: 18 


Ro ?on^> '■,-.cr .^crver hc.s 
a .1 r e a a y a .i J. o c a t e d 
dedicaLed port 20u01 for 


Destination: 132.1'^6. 15.101 port 
7111 

Payload: 18 


t:::nr;p-^;^:./:"::: .... 

me negarive number , 


Source: 132, 146. 15.101 port 7111 
Destination: 200.101. 55.1 port 
20001 

f y^-^^^^:^!; , 


T ^e recons-^ f--^ O'^ te^VfT 
looks up the aedicatea 
port entry ana sends The 
packet to T:ne next rouna- 
r nb , J ) " aj\ ' r r 1 . >'i ojj " A]\ 
15 aop.-c--. -0 DC 1 .C. 1,4) . 


Source : 2 0 0 , j. 0 1 . 5o . i port 8 i 1 .;. 
Destination: 10. 0. 1.4 port 4567 
Payloaa: -- i8 

(132.146. 15.101, 7111, 10. 0. 
1.1) 


T - "kI- -t-TiV \ ^ - ^ 

^ p 1 , 1^ ^ on... ...Uv . 

..1 x^atxrj ^AK ;,oin^xral. 


Source: 132. 146. 15.101 port 7111 
Destination: 10.0. 1.1 port 8111 
Payload :-18 


[0054] 

Packet 4 {Suinination Packet) 


AddltUp server adds up the 
3 nuinbers (to 67) 


Source: 132. 146. 15.101 port 7111 
-1- ^nrji ^o.,: .'JO.IJJ. .^5.1 co'-t 

20001 

Payload: fo7 
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looks up the deaicated 
i P>ni r \ jj' \]o \ 
packet to the next round - 
robin LAN terminal on LAN 
15 (happens to be 10.0. 1.3 


Source : 200.101. 55.1 port 3111 
Destination: 10,0. 1.3 port 7654 
Pay load: 6 7 

(132.146. 15.101, 7111,10, 0.1. 1) 


Ine LAN terminal receives 
zne packet, reconstructs 
the header and forwards to 
ivne oriqinating LAN terminal 


Source: 132.146. 15.101 port 7111 
Destination: 10,0, 1.1 port 8111 
Payload: 6 7 
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ABSTRACT 

[0055] The present invention provides a corrununication network in 

which data can be routed from a terminal to a WAN over a plurality of 
comnvanication links, the conimunicaticn links connecting a plurality of 
terminals to the WAN and all of the terminals being interconnected by 
a LAN. 
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